NADPH analog binding to constitutive nitric oxide activates electron transfer and NO synthesis.
We report here that NADPH analogs such as 2'5'ADP, ATP, and 2'AMP paradoxically activate constitutive calcium/calmodulin regulated nitric oxide synthases (cNOS), including the endothelial isoform (eNOS) and the neuronal isoform (nNOS). These activators compete with NADPH by filling the binding site of the adenine moiety of NADPH, but do not occupy the entire NADPH binding domain. Effects of these analogs on cNOS's include increasing the electron transfer rate to external acceptors, as assessed by cytochrome c reductase activity in the absence of calmodulin. In addition, NO synthase activity in the presence of calmodulin (with or without added calcium) was increased by the addition of NADPH analogs. In contrast, the same NADPH analogs inhibit iNOS, the calcium insensitive inducible isoform, which lacks control elements found in constitutive isoforms. Because ATP and ADP are among the effective activators of cNOS isoforms, these effects may be physiologically relevant.